Residential Requirements for the 2009
IECC

Workshop 2:

Focus on Additions/Remodels and
Implementation
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Introductions

Stephen Johnson

Project email:
energycodeworkshop@shawgrp.com

Code officials:
Name
Municipality
Status of Residential Codes
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Overview

Project funded by the Missouri Department of Natural Resources (MDNR)
with American Recovery and Reinvestment Act of 2009 (ARRA) funding.

2 Locations:
e  St. Louis
 Springfield

Objective of the Workshop: Work with municipalities and counties across the
state to identify opportunities to adopt or enhance compliance with the 2009
International Energy Conservation Code (IECC) at a local level.
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Topic Approx. Time
Introduction, Project Background, Workshop Overview 15 minutes
Residential Remodels and Additions for 2009 IECC 45 minutes
Break 15 minutes
Tools to enhance compliance 45 minutes
Summary/Questions/Next Steps 10 minutes

Total

2 hours 10 minutes
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Some Important Points

Overall

* Focused on residential

* Discussion-based

* Forum for ideas and practices
What can you expect?

 Code citationsin[]

* Printed slides

* Links to Department of Energy and Building Codes Assistance Program
(BCAP) resources

Before we get started...
* Cell phones
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Topic 1

Residential Remodels and Additions for
2009 IECC
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Topic 1 Objectives

* |dentify how additions/alterations/repairs trigger the 2009 IECC
* |dentify the compliance paths for residential additions
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What Triggers the 2009 |IECC?

Remodels and additions

What activity triggers the code?
Definitions
Exceptions

101.3 Intent. This code shall regulate the design and construc-
tion of buildings for the effective use of energy. This code is
intended to provide flexibility to permit the use of innovative
approaches and techniques to achieve the effective use of
energy. This code is not intended to abridge safety, health or
environmental requirements contained in other applicable
codes or ordinances.
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What Triggers the 2009 |IECC?

101.4.3 Additions, alterations, renovations or repairs.
Additions, alterations, renovations or repairs to an existing
building, building system or portion thereof shall conform
to the provisions of this code as they relate to new construc-
tion without requiring the unaltered portion(s) of the exist-
ing building or building system to comply with this code.
Additions, alterations, renovations or repairs shall not cre-
ate an unsafe or hazardous condition or overload existing
building systems. An addition shall be deemed to comply
with this code if the addition alone complies or if the exist-

ing building and addition comply with this code as a single
building.

Exception: The following need not comply provided the
energy use of the building is not increased:
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Overview

8 Exceptions separate conditioned space from

1. Storm windows installed over (E) the exterior shall not require the
window. installation of a vestibule or

: revolving door.
2.Glass only replacements in an (E) 5

window. 7. Alterations that replace less than

0 . . .
3. (E) cavities are filled with insulation. 50% of the luminaires in a space.

8. Alterations that replace only the

4.(E) cavity is not exposed. bulb and ballast w/in the (E)
5. Roofing for roofs were neither the luminaires in a space.
sheathing nor the insulation is
exposed.

6. Replacement of (E) doors that
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What Triggers the 2009 |IECC?

What’s an addition?

ADDITION. An extension or increase in the conditioned
space floor area or height of a building or structure.

What’s conditioned space?

being heated or cooled, containing uninsulated ducts, or with a
fixed opening directly into an adjacent conditioned space.

CONDITIONED SPACE. An area or room within a building l
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What Triggers the 2009 |IECC?

What'’s building thermal envelope?

BUILDING THERMAL ENVELOPE. The basement walls,
exterior walls, floor, roof, and any other building element that
enclose conditioned space. This boundary also includes the
boundary between conditioned space and any exempt or
unconditioned space.
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What Triggers the 2009 |IECC?

What’s an alteration?

ALTERATION. Any construction or renovation to an existing
structure other than repair or addition that requires a permit.
Also, a change in a mechanical system that involves an exten-
sion, addition or change to the arrangement, type or purpose of
the original installation that requires a permit.

What’s a repair?

REPAIR. The reconstruction or renewal of any part of an exist-
ing building.
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What Triggers the 2009 |IECC?

101.4.5 Change in space conditioning. Any noncondi-
tioned space that is altered to become conditioned space

shall be required to be brought into full compliance with this
code.
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What Triggers the 2009 IECC?

What’s a sunroom?

SUNROOM. A one-story structure attached to a dwelling with
a glazing area in excess of 40 percent of the gross area of the
structure’s exterior walls and roof.
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What Triggers the 2009 |IECC?

402.2.11 Thermally isolated sunroom insulation. The
minimum ceiling insulation R-values shall be R-19 in Zones
1 through 4 and R-24 in Zones 3 through 8. The minimum
wall K-value shall be R-13 in all zones. New wall(s) separat-
ing a sunroom from conditioned space shall meet the build-
ing thermal envelope requirements.

TABLE 402.1.1
INSULATION AND FENESTRATION REQUIREMENTS E

GLAZED WOOoD MA

CLIMATE | FENESTRATION | SKYLIGHT® | FENESTRATION | CEILING | FRAME WALL WA

ZONE U-FACTOR® U-FACTOR SHGCY ¢ R-VALUE R-VALUE R-VA

4 except 0.35 0.60 NR 18 13 5/]
Marine
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What Triggers the 2009 |IECC?

402.3.5 Thermally isolated sunroom U-factor. For Zones
4 through 8, the maximum fenestration U-factor shall be
0.50 and the maximum skylight {U-factor shall be 0.75. New
windows and doors separating the sunroom from condi-
tioned space shall meet the building thermal envelope

requirements.
INSULATION AND FENESTR,
GLAZED
CLIMATE | FENESTRATION | SKYLIGHT® | FENESTRATION | CEll
ZONE U-FACTOR" U-FACTOR SHGC®* R-VI
Tt 45 0.60 NR
Marine

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES




What Triggers the 2009 |IECC?

Which items trigger examination of the energy code?

New skylight
H
om.e Yard fence while
expansion :
re-roofing
Detached Attached Bedroom
garage garage addition
New Window New Furnace
concrete
sunroom replacement . replacement

driveway

DEPARTMENT OF
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What Triggers the 2009 |IECC?

Which items require a permit in your municipality?

NATURAL RESOURCES

New skylight
H .
om.e Yard fence while
expansion :
re-roofing
Detached Attached Bedroom
garage garage addition
New Window New Furnace
concrete
sunroom replacement : replacement
driveway
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What Triggers the 2009 |IECC?

Which of the following must comply with the residential provisions of the
IECC?

A. unconditioned garage

B. thermally isolated sunroom

C. open-air, unconditioned backyard gazebo structure

D. unconditioned attic

Which of the following is exempt from the provisions of the IECC?
A. A 100 SF bathroom addition to your neighbor's home
B. My home which | plan to only heat to 64°F
C. A conditioned garage addition
D. A historic home located in a locally designated historic district
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Topic 1 Objectives

* |dentify the compliance paths for residential additions
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Compliance Paths for Additions

101.4.3 Additions, alterations, renovations or repairs

101.4.3 Additions, alterations, renovations or repairs.
Additions, alterations, renovations or repairs to an existing
building, building system or portion thereof shall conform
to the provisions of this code as they relate to new construc-
tion without requiring the unaltered portion(s) of the exist-
ing building or building system to comply with this code.
Additions, alterations, renovations or repairs shall not cre-
ate an unsafe or hazardous condition or overload existing
building systems. An addition shall be deemed to comply
with this code if the addition alone complies or if the exist-
ing building and addition comply with this code as a single
building.
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Compliance Paths for Additions
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A. Prescriptive I Bd t}
: LJJ&
y =1
B.1  U-Factor Prescriptive Approaches | =
|
B.2 UA Alternative '
|

C. Simulated Performance Alternative

REScheck Simulated Performance requires structure with four walls with
unique orientation, and at least one roof and one floor.
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Compliance Path — Prescriptive
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TABLE 402.1.3 T
EQUIVALENT U-FACTORS® T §-~w“'ﬁf“
CRAWL kwwf . {wj
FRAME BASEMENT SPACE {
CLIMATE FENESTRATION SKYLIGHT CEILING WaLL MASS WALL FLOOR WALL WaLL HE‘F’“"E e}
ZOME U-FACTOR U-FACTOR U-FACTOR U-FACTOR U-FACTOR® U-FACTOR LLFACTOR U-FACTOR® B = a S
1 1.20 0.75 0.035 0.082 0.197 0.064 0.360 0.477
2 0.65 0.75 0.035 0.082 0.165 0.064 0.360 0.477 3
3 0.50 0.65 0.035 0.082 0.141 0.047 0.091° 0.136 ‘EE“
4 except Marine 0.35 0.60 0.030 0.082 0.141 0.047 0.059 0.065 ALUE
5 and Marine 4 0.35 0.60 0.030 0.057 0.082 0.033 0.059 0.065 0
1]
i 0.35 0.60 0.026 0.057 0.060 0.033 0.050 0.065 13
7 and 8 0.35 0.60 0.026 0.057 0.057 0.028 0.050 0.065
5 and 0.35 0.60 NR 38 20 or 13+50 1317 302 1013 10, 2 fi 10/13
Marine 4
5] .35 0.60 MNE 49 20 or 13450 15/19 308 15/19 10, 4 ft 10/13
Tand 8 0.35 0.60 MR 49 21 19721 388 15/19 10, 4 ft 10/13



Compliance Path — Prescriptive

il Missouri_aAddition_UA.rck - REScheck 4.4.2
File Edit Yiew |thions Code Tools Help

Compliance Method

Code: 2009 IECC

Performance alternative

Comments/Description (Envelope)

Project | Enverope | Trecanicar |

~ Locat project l Envelope | Mechanical |

~ Location

State |Missouri

City  |Jefferson City

- Project Type —

" New Construction

&+ AdditioniAlteratiort

~ Building Characteristics —

- Proj“

This
ont

Titl

NATURAL RESOURCES

REScheck”
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Compliance Path — Prescriptive

iffif Missouri_addition_UA.rck - REScheck 4.4.2 Code: 2009 IECC = |Elléj
File Edit View Options Code Tools Help
FH BB XiE &
Project  Envelope | Mechanical |
Ceiling | Skylight I wall I Window I Door I Basement Floor Crawl Wall
Cavity Continuous Proposed Wall Depth Depth of
Component Post-Alteration Assembly Alteration Details Gross Area Insulation Insulation U-F?actor UA | Height Below Insulation
R-Value R-Value (ft) Grade (ft) (ft)
" Building
1 ~Ceiling 1 Cathedral Ceiling v INo exemptions apply - 779 ft2 30.0 5.0 0.029 23 R E S h kw
2 Ceiling 2 Flat Ceiling or Scissor Truss v INo exemptions apply .- 385 ft2 25.0 13.0 0.026 10 C ec
3 |E-wall 1 Wood Frame, 16" o.c. v INo exemptions apply  --- 2571 ftz 20,0 0.0 0.059 124
4 -indow 1 Wood Frame:Double Pan.., INo exemptions apply ==« 271 ftz 0.3 81
5 -Atindow 2 ‘Wood Frame:Double Pan... INo exemptions apply == 146 ft2 0.6 88
6 “Door 1 Solid v INo exemptions available 54 ft2 0.5 27
7 |E-wall 2 Wood Frame, 16" 0.c. v INo exemptions apply .-« 50 ft2 0.0 0.0 0.238 1]
8 ~Awindow 3 Wood Frame:Double Pan... INo exemptions apply ==« 43 ft2 0.3 14
9 | ‘“-Basement Wall 1 |Solid Concrete or Masonry INo exemptions apply - 573 ft2 13.0 0.0 0.075 43 7.0 3.5 7.0
4
Compliance | Passes Max. UA ,T Your UA [T 3l % Better Than Code @

mssour Q21

NATURAL RESOURCES

*
* *
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Compliance Paths for Additions

addition

Existing
home

£
section

{ L p————

Eddﬁon

Existing
home

plan
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I B.2 UA Alternative |
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C. Simulated Performance Alternative

REScheck Simulated Performance requires structure with four walls with
unique orientation, and at least one roof and one floor.
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Compliance Path — Simulated Performance
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Compliance Path — Simulated Performance

['ﬁjMissouri_Home_Performance.r

fie Edt Yew | Options 9°de 1' REScheck Software Version 4.4.2
4 Compliance Methi - = g ™
__D = I" Compliance Certificate REScheck
LAt b ENY Comments/Descri

~ Location

State IMissouri

City IJeFFerson City

Project Title: Jefferson City Home

Energy Code: 2008 IECC
3 Location: Jefferson City, Missouri
~ProjectType — Construction Type: Single Family

; Building Crientation: Bldg. faces 90 deg. from North
& New Construction  Add conditioned Floor Area: 3508 ft2

Glazing Area Percentage: 18%

- Building Characteristics e DeoreeDays: 2302
 1-and 2-Family, Detached Construction Site: Owner/Agent: Designer/Contractor:

Conditioned Floor Area  [3508 1234 ABC Lane
Jefferson City, MO 65101

v All ducts and air handlers I

i N [l Compliance: Passes using performance alternative
& Explanation of duct testir

Compliance: 5.4% Better Than Code

Gross Cavity Cont. Glazing UA

Assembly Areaor R-Value R-Value orDoor

Perimeter U-Factor
Ceiling 1: Cathedral Ceiling 779 300 50 23
Ceiling 2: Flat Ceiling or Scissor Truss 385 25.0 13.0 10

T S SRS T - o A n
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Handouts/REScheck New Home Performance Compliance Certificate.pdf
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Compliance Path — Simulated Performance

2009 IECC ANNUAL ENERGY COST COMPLIANCE

- N/ - ™
T e REM/Desigr
: File Building View Extras Libraries Reports Tools Help Building Name e | és I(._.,n
H 24 N =] P
0 = n % | G E [ & m IA‘. ‘ @ @. | I ? Owner's Name: Builder's Name
Property Weather Site:
0 Fil
—Slab Floor Properties Summary Mdress s Mare
Annual Energy Cost ($)
# | Name | Type | Area| Depth| FullPer|
— 2009 IECC As Designed
1 Slab R-10 Perimeter 1191 30 195 THoating: 553 564
Cooling: 96 96
Water Heating 108 108
SubTotal - Used to ine Ci 788 768
Lights & Appliances: 592 592
Photovoltaics: -0 -0
New Delete | Copy Sewvice Charge 120 120
Total: 1500 1480 *
=2 P H
Slab Floor Propertie: Window U-Factor Check (per Section 402.5)
Window U-Factor (Design must be lower) 0.480 0.300
Name: ISIab
Home Infiltration per Section 402.4.2 PASSES
Type: I B-10 Perimeter B-10.0 Per v Duct Leakage per Section 403.2.2: PASSES
< w—
Area [sq ft): l1 191 Full Perimeter (ft): F This home MEETS the annual energy cost requirements and verifications of Section 405 of the 2008 Intemational Energy
Conservation Code based on a climate zone of 44 In fact, this home surpasses the requirements by 2.6%.
Depth Below Grade (ft): |34U Total Exposed Perimeter (ft): ﬁ . Signature:
(U if on-grade] Organization: Date:
On-Grade Exposed Perimeter (ft): rﬁ
* Design energy cost is based on the following systems:
Heating: Fuelfired air distribution, 64.0 kBtuh, 94.0 AFUE.
Cooling: Air conditioner, 48.0 kBtuh, 14.0 SEER.
Water Heating: Conventional, Gas, 0.54 EF
Window-to-Floor Area Ratio: 0.10
Code default. Htg: 7.00 Clg: 7.00 ACH50
In accordance with IECC, building inputs, such as setpoints, infiltration rates, and window shading may have been changed
prior to calculating annual energy cost. Furthermore, the standard reference design HVAC system efficiencies are set
to the "pi federal as of January, 2009. These standards are subjectto change, and software
@ @‘-" updates should be obtained o ensure the reflect current federal minimum standards.
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Handouts/REM Energy Cost Compliance.pdf

2009 IECC Resource

Interpretation questions

Website: http://www.iccsafe.org/cs/Pages/opinions.aspx
Phone: 1-888-ICC-SAFE (422-7233) - ext. 338077

US Department of Energy

Website: http://www.energycodes.gov/help/
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15 minutes
We’re going to start topic 2 at
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Topic 2

Tools to Enhance Compliance throughout
Permit Review Process and Inspection
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Topic 2 Objectives

* Review examples of tools to enhance compliance with the code prior to
submittal

* Review the plans review process
* Review the inspections required
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Topic 2 Objectives

Review examples of tools to enhance compliance with the code prior to

submittal

Pre-application meetings

Code determination worksheet
Permit submittal checklist
Compliance form

Energy efficiency certificate

MISSOURI
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Pre-Application Meetings

* Discuss compliance paths, and review code requirements

* Point applicants to information

* Review common misconceptions

* Identify a point-of-contact, which carries through review process

In lieu of meetings, what other outreach is available?
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Tools Prior to Submittal

Use of a “Determination Worksheet”
* Chicago Energy Conservation Code Compliance Determination Worksheet
— Determine compliance requirements
— Determine occupancy classification
General requirements for all projects

Use the check boxes below to determine the classification for the project.
YES NO

O O Is the building 5 stories or more above grade?
= |fyou checked “YES”, please complete the Commercial Compliance Form.

O O Is the building 4 stories or less above grade and contains any permanent residential occupancy, such as houses, apartments, condos, or
dorms (hotel and temporary housing units are not included here)?
= |fyou checked “YES’, please complete the Residential Compliance Form.

O O Is the building 4 stories or less above grade and does it contain any permanent residential occupancy and any other occupancy which
occupies more than 15% of the total building area?
=  |fyou checked “YES”, please complete the Commercial Compliance Form as well as the Residential Compliance Form.
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Tools Prior to Submittal

e Use of a checklist for
required documents
needed for permit
submittal

AFPLICANT'S
INITIALS

VILLAGE
VERIFICATION

. Site plan detail sheet
. Foundation detail sheet
. Floor plans
. Wall construction detail sheet
Floor construction detail sheet
. Rooffeeiling construction detail sheet
. Chimney/fireplace & chase detail sheet
Mechanical detail sheet
10, Plumbing detail sheet
11, Electrical detail sheet
12. Drainage Certificate Agreement
13, Site Development PermitErosion Control
14. Contractor Listing
15. Open Space Disclaimer or
Open Space Checklist & Receipts
\ 16. Energy Code Compliance

;nmqpunwu-—-\

|
!
|
!
!
|
!
|
|

Signature of Applicant

Date

Accepted: Village of New Lenox

Date

. Two set of drawings \

!

*
*** RECOVERY.60V

&
¥
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Tools Prior to Submittal

Might want a detailed description
of what is required for the “Energy
Code Compliance”

el e Rl o o

i e i e
LA = Lad b ==
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Two set of drawings

Site plan detail sheet

Foundation detail sheet

Floor plans

Wall construction detail sheet

Floor construction detail sheet
Rooficeiling constructian detail sheet
Chimney/fireplace & chase detail sheet
Mechanical detail sheet

. Plumbing detail sheet

. Electrical detail sheet

. Drainage Certificate Agreement

. Site Development Permit/Erosion Control
. Contractor Listing

. Open Space Disclaimer or

Open Space Checklist & Receipts
Energy Code Compliance
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Tools Prior to Submittal

Compliance forms

Chicago, IL - Residential Compliance Form
Fort Collins, CO - Residential Energy Code Compliance Form
Jefferson County, CO - Residential Energy Code Submittal Requirements
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Tools Prior to Submittal — Chicago, IL

D A. Rescheck

RECOMMENDED METHOD

Download FEScheck free at www energycodes. gov/rescheck

Feport, Check List, 403: Systems
[ REScheck Certificate, Projact <trricle 4
Details, Parmit Date {403 i in addition to Rescheck)

Print and attach REScheck compliance certificate. (required)

-— -— ee-OR---- - — -—
[ ]B. Prescriptive Method 4024 Air Leakage
402 5: Moisture Control
402.6: Fenestration U-factor/SHGC
401: General 403:  Systems
402.1: Building Thermal Envelope
402.2: Insulation Requirements
402.3: Fenesiration
D C. Performance Method AP
402.5: Moisture Control
402.6: Fenestration U-factor/SHGC
401: General 403:  Systems
404: Simulated Performance

Alternative

&,
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Tools Prior to Submittal — Chicago, IL

A. Rescheck

RECOMMENDED METHOD Download REScheck free at www.energycodes.gov/rescheck

Report, Check List, 403: Systems
{ REScheck Certificate, Project *Article 4

Details, Permit Date (403 15 1n addition to Rescheck)

Print and attach REScheck compliance certificate. (required)
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Tools Prior to Submittal — Chicago, IL

B. Prescriptive Method /402.4: Air Leakage N

402.5: Moisture Control

402.6: Fenestration U-factor/SHGC
Article 4 401: General 403:  Systems
402.1: Building Thermal Envelope

402.2: Insulation Requirements

\41)2.3: Fenestration J
_______________________________________________ OR -
C. Performance Method T DY

402.5: Moisture Control

402.6: Fenestration U-factor/SHGC
Article 4 401: General 403:  Systems
404: Simulated Performance

Alternative

& /
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Tools Prior to Submittal — Fort Collins, CO

updated 11-16-201(

City of
ort Collln S Plannmg. Development & Transportation Services

ity Devel t & Neighborhood Services
2010 FORT COLLINS RESIDENTIAL ENERGY CODE COMPLIANCE FORM

Permit Number:

DmElgrdI';“Ns':Mmad\odmuxtm" iptive, UA, or SPA i the path chosen. Next, circle the
method within that path you intend to fouow lf choosing prescriptive or UA, the applicant must also
choose between an Air sealing ch or Blower Door Test.
D(A)mescuwnvs for house, 2009 IRC, section N1102.1, zone 5.

BUILDING ENVELOPE INSULATION R-VALUE

Wood frame wall insul r-value R-20 or 13+5cl

Metal frame wall insul r-value R-13+9ci or R-19+8

Crawl space wall R-13 or R-10ci

Roof insulation in attic R-38

[Roof rafter Instlation R-30

Walls below grade R-13 / R-10ci

Woed fioor over un-cond R-30

Slab on grade floor, unheat R-10, 24" DEEP

Wincows | U-35

Circle one: Air Sealing Checklist Blower Door Test

(B)TOTAL UA ALTERNATIVE (ResCheck), 2009 IRC, SECTION N1102.1.3
Submit a passing UA calculation (1.e. ResCheck) using 2009 IRC/IECC, The rating must be submitted at time of
application and must Include address of residence; name of individual completing the rating form; name &

version of software tool (i.e. ResCheck). Alr Sealing Checkfist or Blower Door Test Is required.
Circle one: Air Sealing Checklist Blower Door Test

(C)SIMULATED PERFORMANCE ALTERNATIVE, 2009 IECC, SECTION 405

Current accredited programs: _E-star of Colorado or Energylogic
HERS accredited energy rating system. Must submit HERS Index of 100 maximum. A preliminary rating
must be submitted at time of application and must include Address of residence; Name of individual completing

the rating/compliance form; Narme & version of software tool. Final rati uires a blower door test,
SIGN: DATE:
CONTRACTOR: - PHONE:

*
* *
% % K Recovervcov
MISSOURI v *
DEPARTMENT OF
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Handouts/Fort Collins Residential Energy Code Compliance Form.pdf

Tools Prior to Submittal — Fort Collins, CO

Option (A) - Prescriptive
Simple - specific to the exact climate zone
Could include the U-Factor values as an option

e ALY S =

- 1

MUV T

{A)PRESCRIPTIVE compliance for house, 2009 IRC, section N1102.1, dimate zone 5.

BUILDING ENVELOPE INSULATION R-VALUE
Wood frame wall insul r-value R-20 or 13+5cl
Metal frame wall insul r-value R-13+9ci or R-1948
Craw| space wall R-13 or R-10ci
Reoof Insulation in attic R-38

[Roof rafter Insulation R-30

Walls below grade R-13 / R-10ci
Wood fioar over un-cond R-30

Slab en grade floor, unheat R-10, 24" DEEP
Wincoves } U-35

Circle one: Air Sealing Checklist Blower Door Test

NATURAL RESOURCES
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Tools Prior to Submittal — Fort Collins, CO

Option (B) — UA Alternative

(B)TOTAL UA ALTERNATIVE (ResCheck), 2009 IRC, SECTION N1102.1.3

Submit a passing UA calculation (.e. ResCheck) using 2009 IRC/IECC, The rating must be submitted at time of
application and must Includs adcress of residence; narme of individual completing the rating form; name &
version of software tool {i.e. ResCheck). Alr Sealing Chaecklist or Blower Door Test s required.

Circle one: Air Sealing Checklist Blower Door Test

Option (C) — Simulated Performance Alternative

(C)SIMULATED PERFORMANCE ALTERNATIVE, 2009 IECC, SECTION 405
Current accredited programs: E-star of Colorado or Energylogic

HERS zccredited energy rating system. Must submit HERS index of 100 maximum. A preliminary rating
rmust be submitted at time of application and must include Address of residence; Name of individual completing
the rating/compliance form; Narme & version of software tool. Final rating requires a biower door test,

*
* * * RECOVERY.GOV
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Tools Prior to Submittal — Jefferson County, CO

Residential Energy Code Submittal Requirements

The Jefferson County Division of Building Safety has adopted the 2009 International Codes
effective January 1, 2010. Included as part of this adoption are the International Residential
Code (IRC), and the International Energy Conservation Code (IECC). The IECC contains
specific design and submittal requirements. The submittal requirements for residential
energy compliance are outlined below as determined by the Division.

Energy code submittals shall be required for all residential projects in accordance with the
applicable provnsmns of the 2009 IRC and 2009 IECC. There are four design path options
availzk a=gesigner.

Optlon #1 ) Prescriptive path as outlined in IRC Chapter 11

Option #2]Total UA Alternative path (trade-off) as outlined in IRC section N1102.1.3
& IECC 403.1.4

Option #3]Simulated Performance Alternative (Performance) path as outlined in
IECC sectign 405

Option #4J A Professional Design

Note: All four options have similar requirements for submittal documents to meet the code
requirements including:
e Building envelope information
e A Manual J equipment design in accordance with the IRC section M1401.3
e A Manual D duct design in accordance with the IRC section M1601.1

*
*** RECOVERY.60V
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Tools Prior to Submittal — Jefferson County, CO

Option #1 Prescriptive Path

The Prescriptive Path requirements for the building envelope are found i
2009 IRC. Unincorporated Jefferson County is located in Climate Zone 5
& Table N1102.1. All prescriptive information shall be taken from the va
Zone 5 requirements.

The Prescriptive Building Envelope submittal shall include, at the minimt
information on the submitted plans.

Address of the building (this is a site specific submittal)

Define/ Delineate your Building Thermal Envelope (this informatic
on the plans rather than a separate document)

Insulation materials; R values denoted for each individual area (w
over garage, etc.)

Crawl space insulation for structural floors and other crawl space .
whether the foundation wall or the structural floor system is to be
requirements of section N1102.2.9)

Fenestration U factors 402.3

Duct sealing and insulation. 403.2

Manual ], specific to the site

Manual D duct design, specific to the building

Lighting equipment 404.1

Specific insulation 402.2

Attic

(T IL LI ]"]

Conditioned
space

s

Garage

Conditioned
space

Basement/
vented
crawlspace

*
*** RECOVERY.60V
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Tools Prior to Submittal

ﬁ' §§b'um DEPARTMENT oi: NATURAL RESOURCES

All projects should include:

Air sealing details to limit air infiltration
Air barrier and insulation notes (air barriers at all installed insulation)
Duct sealing notes, note that no stud cavity shall be used as a supply duct,

and possibly duct insulation notes

Mechanical equipment details (type, efficiency, venting, location, etc.)
Statement requiring a energy certificate to be installed on or near the

electrical panel

MISSOURI
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Tools Prior to Submittal

Prescriptive Pathway

Mandatory notes
Insulation schedule

Wall Sections specifying
insulation

High-efficacy lighting

Efficiency Schedule

Energy Details - Climate Zone 4

2009 IECC Compliance - Prescriptive

Basement Walls

2x4 with R-13 cav. (FB)

Above Grade Walls

2x6 with R-20 cav (BC)

Floor Over Garage

11.875" TJ with R-43 cav (BC)

Ceiling - Attic R-50 (BC)
Windows All U-Factors equal or below 0.30
Lighting 75% or more to be CFL

FB - Fiberglass Batt (R-3.7/inch)
BC - Blown Cellulose (R-3.66/inch)

MISSOURI
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Tools Prior to Submittal

U-Factor Pathway
* Mandatory notes
* Insulation schedule

* Wall Sections specifying
insulation

* High-efficacy lighting

Efficiency Schedule

Energy Details - Climate Zone 4

2009 IECC Compliance - Prescriptive/U-Factor

Basement Walls

2x4 with R-13 cav (FB)

Above Grade Walls

2x4 with empty cav and 2" of PI
Foam on exterior [U-Factor - 0.059]

Floor Over Garage

11.875" TJ with R-43 cav (BC)

Ceiling - Attic R-50 (BC)
Windows All U-Factors equal or below 0.30
Lighting 75% or more to be CFL

FB - Fiberglass Batt (R-3.7/inch)
BC - Blown Cellulose (R-3.66/inch)
Pl - Polyisocyanurate Rigid Foam (R-6.25/inch)
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Tools Prior to Submittal

Example Building Sections

METAL FLASHING

WITH 1/4” DRIP~

2" THICK RIGID

INSULATION
PROTECTIVE

COVERING

FINISH GRADE—_[EEE

SILL SEALER

OF SEALANT
— CONCRETE SLAB

CONTINUOUS BEAD

Foundation/floor connection

6 MIL POLYETHYLENE

S l S )
SO ==
>* ’ Ci H :H ‘.:
o7
=B
S ==
I‘* | i
il
=1
=
o E;T (CONTINUE. UNDER
~ =1l EnTRE SB)
=il

METALDRIP
EDGE

I
|

|

i
SOFFITVENT
WOOD SHINGLE SIDING

DRAINAGE MAT

BUILDING PAPER

1/ PLYWOOD / 0SB
SHEATHING

1" RIGID INSULATION

| t‘; METALANGLE
(.
\ / FRAMINGADHESIVE
CEILING JoisT

] ,'. ’T ATTIC INSULATION

. INTERORFINISH  —

i : 12'GYPSUMBOARD
i - 1x3W0OD FURRING

i 16 ON CENTER

i A1\ CONTINUOUS BEAD
= OF SEALANT

I 262400

Il WOOD FRANE

1l CAVITY INSULATION
i 12" GYPSUM BOARD
i | —— INTERIOR FINISH

Wall/roof connection

http://www.greenbuildingadvisor.com
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Tools Prior to Submittal

UA Alte m atlve Pat hway REScheck Software Version 4.4.2
* REScheck Compliance Certificate Compliance Certificate

* Wall Sections specifying insulation Project Tie: Jffrson City Home

Energy Code: 2008 IECC
. . - . - mmmn s ;ier?;l;s‘o::'sii:yy, Missouri
* Detail f high-eff e P
etail specifying high-efficacy e
i :

. .
I I g ht I n g Construction Site: Owner/Agent: Designer/Contractor:

1234 ABC Lane
Jefferson City. MO 65101

Compliance: Passes using UA trade-off

Compliance: 3.1% Better Than Code Maximum UA: 423 Your UA: 410
The % Setter or Worse Than Code index refiects how coze to = bezedon rées
% DOES NOT provide an esimate of energy Use or Cost reiatve 10 3 minmum-code home.

Gross Cavity Cont. Glazing
Assembly Areaor R-Value R-Value orDoor

Perimeter U-Factor

Ceiling 1: Cathedral Ceiling 778 300 50 23
Ceiling 2: Flat Ceiling or Scissor Truss 285 250 13.0 10
Wall 1: Wood Frame, 168" oc 2571 200 0.0 124
Window 1: Wood Frame:Double Pane with Low-E 2M 0.300 E
Window 2: Wood Frame:Double Pane with Low-E 146 0.600 88
Door 1: Solid 54 0.500 27
Wall 2: Wood Frame, 18" oc. 50 0.0 0.0 0
Window 3: Wood Frame:Double Pane with Low-E 48 0.300 14
Basement Wall 1: Solid Concrete or Masonry. 573 130 0.0 43

Wall height: 7.0'

Depth below grade: 3.5

Insulation depth: 7.0
G i : The prop building design described here is consistent with the building plans, specifications, and other
calculations submitted with the permit application. The proposed buiding has been designed to meet the 2009 IECC requrements in
REScheck Version 4.4.2 and to comply with the Y listed in the REScheck Inspection Checkfist.

*
* * * RECOVERY.60V

&
¥

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES

Sak”


Handouts/REScheck New Home UA Compliance Certificate.pdf

rsSOURI DEPARTMENT OF NATURALR

Tools Prior to Submittal

Simulated Performance Pathway
Compliance Certificate
Wall Sections specifying insulation

REScheck Software Version 4.4.2
Compliance Certificate

Project Title: Jefferson City Home

Energy Code: 2009 IECC

Location: Jefferson City, Missouri
Construction Type: Single Family

Building Orientation: Bldg. faces 90 deg. from North

Conditioned Floor Area: 3508 ft2
Glazing Area Percentage: 18%
Heating Degree Days: 5302
Climate Zone: 4

Construction Site: Owner/Agent: Designer/Contractor:
1234 ABC Lane
Jefferson City, MO 65101

Compliance: Passes using performance alternative
Compliance: 5.4% Better Than Code

Gross [ Cont. Glazing

Assembly Areaor R-Value R-Value orDoor

Perimeter U-Factor
Ceiling 1° Cathedral Ceiling 779 300 50 23
Ceiling 2: Flat Ceiling or Scissor Truss 385 250 130 10

2009 IECC ANNUAL ENERGY COST COMPLIANCE

Building Name: Date:
Owner's Name. Builder's Name
Property Weather Site
Address: File Name:
Annual Energy Cost ($)
2009 IECC As Designed
Heating: 583 564
Cooling: 96 96
Water Heating: 108 108
SubTotal - Used to ine C 788 768
Lights & Appliances: 592 592
Photovoltaics: -0 -0
Sewvice Charge: 120 120
Total: 1500 1480 *
Window U-Factor Check (per Section 402.5)
Window U-Factor (Design must be lower) 0.480 0300
Home Infiltration per Section 402.4.2 PASSES
Duct Leakage per Section 403.2.2: PASSES

This home MEETS the annual energy cost requirements and verifications of Section 405 of the 2009 International Energy
Conservation Code based on a climate zone of 4A. In fact, this home surpasses the requirements by 2.6%.

Name: Signature:

Organization: Date:

* Design energy cost is based on the following systems:
Heating: Fuelfired air distribution, 64.0 kBtuh, 94.0 AFUE
Cooling: Air conditioner, 48.0 kBtuh, 14.0 SEER.

Water Heating: Conventional, Gas, 0.54 EF
Window-to-Floor Area Ratio: 0.10
Code default. Htg: 7.00 Clg: 7.00 ACH50

In accordance with IECC, building inputs, such as setpoints, infiltration rates, and window shading may have been changed
prior to calculating annual energy cost. Furthermore, the standard reference design HVAC system efficiencies are set
fothe iling federal mini as of January, 2009. These standards are subjectto change, and software
updates should be obtained to ensure the reflect current federal minimum standards.
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Handouts/REM Energy Cost Compliance.pdf
Handouts/REScheck New Home Performance Compliance Certificate.pdf
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Tools Prior to Submittal

{flif U-Factor Templete.rck - REScheck 4.4.2 Code: 2009 IECC -0 x|
CO u I d use R ES C h ecC k as a File Edit Yiew Options Code Tools Help
~ ez
template also Wl > B Xt= S
. Project  Envelope I Mechanical |
g A u to m at ICa I Iy Ceiling | Skylight l Wwall | Window | Door | Basement Floor Crawl Wall
- Cavity Continuous
C a I C u | ate S t h e U Component Assembly Gross Area Insulation Insulation U-Factor | UA | SHGC
R-Yalue R-Yalue
Factor of an assembly
Building
1 | i-Attic Flat Ceiling or Scissor Truss v 1 ft2 0.0 0.0 0.568 1
[ ] -
FOC us on R Va I ue or 2 | B-Yault Cathedral Ceiling v 2 ft2 0.0 0.0 0.599 1
U _ F a CtO r Of 3| -Skylight Wood Frame:Double Pane v 1 ft2 0.0 0 | 0.00
4 | =-wall Wood Frame, 16" o.c, v 3 ft2 0.0 0.0 0.238 0
a S S e m b I | e S S ~Avindow Wood Frame:Double Pane v 1 ft2 0.0 1] 0.00
6 “-Door Solid v 1 ft2 0.0 0
7 | -Basement Wall Solid Concrete or Masonry 1 ft2 0.0 0.0 0.36 0
8 | -Floor All-Wood Joist{Truss:Ove... ¥ 1 ft2 0.0 0.0 0.249 0
9 | “Crawl Solid Concrete or Masonry = 1 ft2 0.0 0.0 0.316 0
Kl | i
© /A | tnvalid U-Factor(s) M % ©
Compliance Method: UA Trade-Off Max. UA | 1 Your UA | 2

*
* * * RECOVERY.60V
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Topic 2 Objectives

* Review the plans review process
* Review the inspections required

MISSOURI
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Plans Review

Phoenix, AZ has an 10 page review and on the last page is a requirement for
the home to meet the energy code — it could be more helpful

ENERGY CODE COMPLIANCE:

1) IRC Chapter 11 or

2) |[ECC (Prescriptive or Performance).
a) Prescriptive IECC 401, 402, and 403
b) Performance based IECC 404



Handouts/City of Poenix - Residential Plan Submittal Checklist.pdf

ﬂ' Mﬁal DEPARTMENT or NATURAL R!SOURCES

Plans Review

Checklist:

Defined pathway of compliance
Mandatory notes included on the plans

— Duct, air sealing, and air barrier notes
Compliance is accurate/no inconsistencies

— REScheck/REM/Manual J/S documents or
insulation schedule matches the plan
documents

Fiberglass batts used in 2x6 to meet Climate
Zone 5 Requirements

— Standard batts compressed to fit a 2x6
cavity are rated at R-18 — requires UA
Alternative or Simulated Performance

Alternative to meet code if using fiberglass

batts

MISSOURI

DEPARTMENT OF
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Any unique locations on the plans that might
not be clear

Unfinished mechanical rooms (still need to
be either insulated out of or into the house
depending on combustion air)

Varying depth of cavity (but schedule
states a consistent insulation)

Staircase to basement does not allow for
2x4 stud depth at an exterior foundation
wall

Slab on grade insulation not shown

Stud cavity depth does not allow for
standard insulation that would meet code




Topic 2 Objectives

* Review the inspections required
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Inspections

Inspection checklists

REScheck inspection checklist

REM/Design inspection checklist

Georgia Residential Energy Code Inspection checklist

Department of Energy 2009 IECC checklist:

http://www.energycodes.gov/arra/compliance_evaluation.stm

MISSOURI
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Handouts/REScheck New Home UA Inspection Checklist.pdf
Handouts/REScheck New Home UA Inspection Checklist.pdf
Handouts/REScheck New Home UA Inspection Checklist.pdf
Handouts/REScheck New Home UA Inspection Checklist.pdf
Handouts/REM Energy Code Inspection Checklist.pdf
Handouts/Georgia Residential Energy Code Inspection Checklist.pdf
Handouts/residential_checklist_iecc2009.xls
Handouts/residential_checklist_iecc2009.xls
Handouts/residential_checklist_iecc2009.xls

Inspections

Required Inspections:
Insulation:

* |Insulation (to be covered) is
sufficient and installed correctly

e Air sealing completed

* |nstalled insulation to have air
barrier (thermal bypass)

* Possible duct testing verification

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES

Final

Remaining insulation is inspected

Ducts are fully located in
conditioned space or insulated

Verify an accurate final certificate is
posted near electrical panel

Possible duct testing verification

Possible whole house air
infiltration testing or checklist
verification




Inspections

Thermal Bypass -

“Exterior thermal envelope insulation for framed walls is not installed in
substantial contact and continuous alignment with building envelope air

barrier.”

MISSOURI
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Inspections

Common air barrier/insulation mistakes

Install insulation and sealed air
barrier behind tub (required)

2}@*

@
I

i
Il
Il
[
Il

http://www.dca.state.ga.us/development/constructioncodes/programs/documents/IECC2011Ame

ndments-effective_001.pdf
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Inspections

Common air barrler/msulatlon mistakes

No rigid air barrier is Rigid air barrier is installed behind
installed behind fireplace. fireplace.

http://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/Energy_Star v3_TERC_
Guidebook.pdf
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WMJRI DEPARTMENT OF NATURAL RESOURGES

Inspections

Common air barrier/insulation mistakes

BEST PRACTICE: Install a
full fill application or spray
foam insulation to
guarantee durable
assembly.

C Insulation is misaligned Insulation is in contact with floor

with floor above. above.
http://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/Energy_Star v3_TERC_G

uidebook.pdf
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Inspections

401.3 Certificate. A permanent certificate shall be posted
on or in the electrical distribution panel... shall be
completed by the builder or registered design
professional...shall list the predominant R-values of
insulation installed in or on ceiling/roof, walls, foundation
(slab, basement wall, crawlspace wall and/or floor) and
ducts outside conditioned spaces; U-factors for fenestration
and the solar heat gain coefficient (SHGC) of
fenestration...shall list the types and efficiencies of heating,
cooling and service water heating equipment.
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Inspections

View / Print Report g

Select Report Options

Compliance Certificate

Inspection Checklist

Panel Certificate

OK

Cancel

2009 IECC Energy
Efficiency Certificate

Insulation Rating R-Value
Ceiling / Roof 30.00
Wall 33.00
Floor | Foundation 10.00
Ductwork (unconditioned spaces):
Glass & Door Rating U-Factor SHGC
Window 0.30
Door 0.31 NA
Heating & Cooling Equipment Efficiency
Heating System:
Cooling System:
Water Heater:
MName: Date:
Comments:

MISSOURI
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Inspections

NH Energy Code Certificate 2009 Ecc

Ceiling / Roof
Walls
Floor/ Foundation

Ductwork (m unconditioned spaces)

Window

Doors

Boiler or Furnace

Cooling

Company Name:

Date: Post On or Near Electrical Panel

http://www.puc.state.nh.us/EnergyCodes/IECC%202009%20Efficiency%20Label.pdf

&,
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Inspections

APPENDIXD
SAMPLE COMPLIANCE CERTIFICATE

Georgia Residential Energy Code Compliance Certificate*

Builder/Dasign
Professional:

Envelope Summary:

o List the R-Value for the fallovwrg components:

Flat calling/roof:
Exterior wall:

Artic kneewall:
Basement stud wall:
Crawlspace stud wall:
Foundaticn slab:
Cantilevered Floor:

*  Fepestraton Components:
Window U-factor:

Skyhight U-factor:
Glazed Door U-factor:

* Building Envelope Tightness (BET):

BET test conducted by:

Phone:

Sloped/vault celing:

Above gracie mass wall;

Attic kneewall sheathing:
Basement continuous:
Cravdspace continuous;

Floors over uncondtoned space:
Cther insulation:

Window SHGC:

Skylight SHGC:
Cpaque Door U-factor:

(<50% glazed)

Phone:

Fan Flow at 50 Pascals=
ACHg, = CFM$H X 60/ Volume=

CFMy, Total Conditioned Volume =

Low Rise Multifamily Visual Inspection Option

ACH., (must e %< than 7 ACHs, |

(The visuad inspection option may be conducted by a third-party instead of the BET tect for R-2 buiklings aevy )

Visual inspection conducted by:

Phone:

Mechanical Summary:
Water Heater Energy Factor: _EF Fuel type: [ Gas || Blectric [ ] Other
Number of Heating and Cooling Systems:
Heatmg Systern Type (chocse onhe):
[] Gas: ARE [ ] Air-Scurce Heat Pump: _ HSPF

[] Other: Efficiency:
Cooling System Type (Standard DX, Heat Pump, Geothermal ete):
Cooling System Efficiency: [] SEER [ ] EER [ ] Other

Heating/Cooling Load Calculations Performed by: Phone:
Total Heating Load {Based on ACCA Man, J or other apgroved rsthoddogy) Btu/h
Total Cooling Load (Rsed on ACCA Man J or cthar approved methodology): stu'h
Cooling Sensible Load: Btwh Cooling Latent Load : Btu/h
Total Air Handler CFM ({based on design calodations): CFM

Duct Tightness Test Conducted by: Phone:

CFM,; per 100 ft of conditioned floor area = CFM,x 100 / Conditioned floor area sarved

If all ducts are not ‘ccated within conditionad space, buider must ver fy that either the pestconstruction duct ‘eakage to autdocrs
(PCO) Is < 8 cfiry' 100 P, the post constrxction total duct leakege (PCT) i £ 12 chny100 7, or the roughein test (RIT) with ar
handber Installed s < 6 ofm/100 A5, State weich method wes ased to condact the duct tightness test;

Juct bl (DB, modifed Blowes door subtracdtion mehod [MBDS), o sutomansd mutipokd Dlowsar dooe (AMBD)

_System | Methed ((8, MBOS, AMED) | Teet (PCO, RCT, RIT) CFM, Area served (ft) Test Result

1
2
3

MISSOURI
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“Nate: This permanent certificate shall be posted on or in the electrical distribution panel, Certificate
shall be completed by the buikler or registered design professional, Whers there s more than one
value for each component, certificate shall list the value covering the largest area.




Topic 2 Summary

103.2 Information on construction documents. Construc-
mentation. The C Ode tion documents shall be drawn to scale upon suitable material.
u i , ic medic nts are permitte , i
5.4.3 Addltl()nal doc o the fonowlnvElectromc media documents are permitted to be submitted
e | be permitted O requif \

ial Shal ¢p when approved by the code official. Construction documents
4 0 5 shall be of sufficient clarity to indicate the location, nature and
¥, Q) extent of the work proposed, and show in sufficient detail perti-

4.1. 0 ) ine component f the work 1, and sh fficient detail
verif .- plla ding nent data and features of the building, systems and equipment

Crif Nce g 01 CC 8. sy quip
Yin g h at ¢ of tW re as helem governed. Details shall include, but are not limited to,
SOft are ¢ he meth 0 dS tOOIs. cu insulation materials and their A-values; fenestra-
1 me . - area-weighted U-factor and SHGC
c prOVi d HfO to CCUI‘ aCy 0 f ntatlon em design criteria; mechanical
d t h the Provie; the Com Ii tem and equipment types, sizes
. ISIOHS fth . p IaHCe description; equipment and sys-
a 1S sectq 0 rsepower (hp) and controls; duct
n Sba 1 1 tion and location; lighting fixture

tual valu

of the ac
ntation the proposed

ocume
D ulations for

software calc

&
\l
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control narrative; and air sealing
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Topic 2 Summary

* Tools prior to submittal
— Determination worksheet
— Compliance forms
— Permit submittal checklists
— Certificates
* Tools for plan review and inspection
— Plans review checklist
— Inspection checklist
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Thank You — comment card

Acknowledgment: “This material is based upon work supported by the U.S. Department of Energy
through the Missouri Department of Natural Resources under Award Number DE-EE0000131.”
Disclaimer: “This report was prepared as an account of work sponsored by an agency of the United
States Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility
for the accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to
any specific commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring
by the United States Government or any agency thereof. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the United States Government or any
agency thereof.”

The views and opinions of authors expressed herein do not necessarily state or reflect those of the
Missouri Department of Natural Resources or any other agency of the State of Missouri.
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